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Description 



The present invention relates to a display apparatus for displaying images and characters and, more particularly, 
to a matrix display apparatus which divides a pixel into sub-pixels to display multicolor and multi-gradation. 
5 Conventional matrix displaying apparatuses are capable of dividing a single pixel into sub-pixels so that multi- 

values are displayed using the pixel. As shown in Fig. 12, when the area of a single pixel is divided in a ratio of 3 to 2, 
the pixel is capable of displaying four values 0%, 40%, 60% and 100%. Also, when the area of a pixel is divided in a 
ratio of 1:1:1 and red, green and blue color filters are placed over the divided areas, eight colors can be displayed. 
When pixels are divided in an appropriate ratio, they are capable of displaying 2* colors or 2 N gradations, where N is 
w the number of pixels divided. 

Because each pixel is divided into sub-pixels in the same ratio, when the above conventional apparatus displays 
a single piece of information using a plurality of pixels, there are a plurality of sub-pixels of the same color and gradation 
in a single display unit. Therefore, the number of gradations which can be displayed is much fewer than 2 N . In other 
words, the conventional ratio at which a single pixel is divided into sub-pixels is inappropriate. 
J5 EP-A-0361981 describes a display device in which each pixel or display unit is unevenly divided into a number of 

sub-pixels to allow the gradation or density level of the pixel to be displayed by the display unit to be determined by 
selecting which ones of the sub-pixels are activated. Each pixel is identically divided into sub-pixels. 

EP-A-0322106 describes a display device in which the individual color filter elements for which the eye is more 
tolerant of a lower resolution are larger than the color filter elements for which the eye requires a higher resolution. 
20 According to one aspect of the present invention there is provided a display apparatus in accordance with claim 1 . 

The present invention also provides a method in accordance with claim 8. 

Embodiments of this invention provide a display device capable of displaying more colors and gradations than in 
the conventional apparatus when a single piece of information is displayed using a plurality of pixels as a single display 
unit. 

25 The area of one pixel may be different from that of an adjacent pixel, thus making it possible to make the area of 

one sub-pixel different from that of another. Alternatively, ail pixels may have the same area, and the ratio of dividing 
one pixel into sub-pixels is made different from that of dividing another. This makes it possible to make the area of one 
sub-pixel different from that of another. 

The display apparatus can be used as a color display apparatus by arranging color filters on the sub-pixels in each 

30 pixel. This invention may be applied to liquid crystal display apparatuses, particularly those having crystals, such as 
ferroelectric crystals, between the scan and information electrodes. 



BRIEF DESCRIPTION OF THE DRAWINGS 



35 Fig. 1 is a schematic view of a first embodiment of the present invention; 

Fig. 2 is an enlarged view of a liquid crystal display apparatus shown in Fig. 1; 

Fig. 3 is a sectional view of the liquid crystal display apparatus shown in Fig. 2; 

Fig. 4 is a waveform chart of drive signals used by the display apparatus shown in Fig. 1 ; 

Fig. 5 is a timing chart showing when the display apparatus transmits the drive signals; 
40 Fig. 6 is a schematic view of a second embodiment of this invention; 

Fig. 7 is an enlarged veiw of a liquid crystal display apparatus shown in Fig. 6; 

Fig. 8 is a sectional view of the liquid crystal display apparatus shown in Fig. 7; 

Fig. 9 is a schematic view of a third embodiment of this invention; 

Fig. 10 is an enlarged view of a liquid crystal display apparatus shown in Fig. 9; 
45 Fjg. 11 is a sectional view of the liquid crystal display apparatus shown in Fig. 10; and 

Fig. 12 is a view showing the conventional method of displaying gradations through the division of a pixel. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



50 Pixels, each composed of one or more sub-pixels, are formed on a matrix electrode including scan and information 

electrodes. The area of one sub-pixel in one pixel is different from the area of another pixel in an adjacent pixel. The 
present invention is therefore capable of increasing the number of gradations displayed when a single piece of infor- 
mation is displayed using a plurality of pixels. 



55 Embodiment 1 and Comparison Example 1 



A description will be given of the first embodiment of this invention, in which the ratio at which one pixel is divided 
is made different from the ratio at which an adjacent pixel is divided. Thereby the area of one sub-pixel is made different 
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from the area of another. This makes It possible to display more colors than in the conventional apparatus. 

Fig. 1 shows a liquid crystal display apparatus in accordance with the first embodiment of this invention. The display 
apparatus comprises a liquid crystal display device 101, a scan signal drive circuit 102, an information signal drive 
circuit 103, a scan signal control circuit 104, and a drive control circuit 105. The display apparatus further comprises 
s an information signal control circuit 106, a thermistor 108 for measuring the temperature of the display device 101, 
and a temperature sensing circuit 109 for measuring the temperature of the display device 101 on the basis of an 
output from the thermistor 108. The display device 101 has a matrix electrode composed of scan electrodes 201 and 
information electrodes 202, both shown in detail in Fig. 2. The information signal drive circuit 1 03 applies an information 
signal to the liquid crystal through the information electrodes 202. The information signal includes a plurality of pulses, 

10 each having a control phase portion and an auxiliary phase portion. The scan signal drive circuit 102 applies a scan 
signal to the liquid crystal through the scan electrodes 201. The scan signal has phase pulses which compensate for 
at least one pulse in the auxiliary phase of the information signal. A ferroelectric liquid crystal is disposed between the 
scan electrodes 201 and the information electrodes 202. Numeral 107 denotes a graphic controller. Data is transmitted 
from the graphic controller 107 and input via the drive control circuit 105 to the scan signal control circuit 104 and the 

15 information signal control circuit 106. The data is converted into address data by the scan signal control circuit 104 
and into display data by the information signal control circuit 106. The temperature of the display device 101 is input 
through the thermistor 108 to the temperature sensing circuit 109, and then input as temperature data to the scan 
signal control circuit 104 through the drive control circuit 105. The scan signal drive circuit 102 generates the scan 
signal in accordance with the address and temperature data and then applies it to the scan electrodes 201 of the display 

20 device 101. The information signal drive circuit 103 generates the information signal in accordance with the display 
data and then applies it to the information electrodes 202 of the display device 101. 

Fig. 4 shows the waveform of drive signals (scan and information signals) used by the display apparatus, and Fig. 
5 is a timing chart showing when the display apparatus transmits the drive signals. 

Fig. 2 shows in detail the liquid crystal display device 101. In Fig. 2, numeral 211 denotes a pixel, serving as a 

25 minimum display unit, formed where the scan electrode 201 intersects with the information electrodes 202. All pixels 
have the same area. A sub-pixels 212, serving as a minimum lighting unit, can be formed inside each pixel by dividing 
each information electrode 202. Red, green and blue filters 203 are disposed over the sub-pixels. Odd-numbered pixel 
along the scan electrode 201 are divided into red, green and blue in a ratio of 3/10:3/10:4/10, and even-numbered 
pixels are divided into red, green and blue in a ratio of 36/100:36/100:28/100. The liquid crystal display device 101 

30 shown in Fig. 1 has 1024 scan electrodes 201 and 3840 (1280 x 3) information electrodes 202. It is provided with 
1310720 (1280 x 1024) color pixels, each composed of three sub-pixels. 

Fig. 3 is a partial sectional view of the display device 1 01 . Numeral 301 denotes an analyzer, and 307 a polarizer. 
They are disposed using crossed-Nicol. Numerals 302 and 306 denote glass substrates; 303, a ferroelectric liquid 
crystal; 304, a protecting film; 305, a light-intercepting metal; and 308, a spacer. 

35 Table 1 shows colors that the display unit has when the graphic controller 107 transmits 1280 x 1024 pieces of 

information, that is, when one piece of information is transmitted to one pixel. To compare this embodiment with a 
conventional apparatus, comparison example 1 . Table 2 shows colors displayed by the conventional apparatus in which 
each pixel is divided into red, green and blue in a ratio of 1/3:1/3:1/3. In this case, since each pixel serves as one 
display unit, each display unit has one sub-pixel on which red, green and blue filters are disposed. Eight colors can be 

40 displayed regardless of the ratio at which pixels are divided. The number of displayed colors in this embodiment agrees 
with that of the comparison example, both conforming to the following equation: 

2 3 = 8 

45 

In all Tables a white circuit (O) indicates that the color is lit, whereas a black circuit (O) indicates that the color is 
not lit. 

When the graphic controller 107 transmits 640 x 1024 pieces of information, the number of displayed colors in this 
embodiment differs from that of the conventional example, the comparison example. In this case, two pixels serve as 

50 one display unit. Each display unit of this embodiment has two sub-pixels of different sizes on which red, green and 
blue filters are disposed, whereas each display unit of the conventional example has two sub-pixels of the same size, 
on which red, green and blue filters are disposed. Table 3 shows displayed colors of this embodiment, and Table 4 
shows those of the conventional example. As seen from Tables 3 and 4, this embodiment is capable of displaying 64 
colors compared with 27 colors of the conventional example. The number of displayed colors of this invention is 64, 

55 which conforms to the following equation: 

2 6 = 64 
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In general, the closer the area ratio of sub-pixels in one pixel to that of. sub-pixels in an adjacent pixel, the more 
consistent display is when finely gradated images are displayed and one pixel serves as a display unit. However, 
displaying gradation is not smooth when non-finely gradated images are displayed and a plurality of pixels serve as a 
display unit. It is therefore necessary to determine the area of each sub-pixel and the ratio of dividing it into areas when 
s image quality is considered and both finely gradated and non-finely gradated images are displayed. 

(Embodiment 2 and Comparison Example 2) 

A description will now be given of the second embodiment of this invention, in which the area of one pixel is made 
10 different from that of an adjacent pixel, and the area of one sub-pixel is made different from that of another. It is thus 
possible to display more gradations than in the conventional display apparatus. 

Fig. 6 is a schematic view of the second embodiment of this invention. It is the same as the first embodiment except 
for a liquid crystal display device 601 . 

Fig. 7 is an enlarged view of the liquid crystal display device 601. Numeral 711 denotes a pixel, serving as a 
15 minimum display unit, formed where the scan electrode 201 intersects with the information electrodes 202. Numeral 
712 denotes a sub-pixel formed by dividing the information electrode 202 in a ratio of 3:1. In this embodiment, even- 
numbered pixels along the scan electrode 201 have 90 % area with respect to odd-numbered pixels. The liquid crystal 
display device 601 has 1024 scan electrodes 711, 2560 (1280 x 2) information electrodes 712 and 1310720 (1280 x 
1 024) pixels, each composed of two sub-pixels. 
20 Fig. 8 is a partial sectional view of the liquid crystal display device 601. It is substantially the same as the liquid 

crystal display device of the first embodiment except that the color filter 203, the protecting film 304 and the light- 
intercepting metal 305 are not provided. 

Table 5 shows gradations that the display unit has when the graphic controller 107 transmits 1280 x 1024 pieces 
of information. For comparison purposes, Table 5 also shows gradations displayed by a conventional apparatus (com- 
25 parison example 2) in which all pixels have the same area. In such a case, this embodiment and the comparison 
example have each four gradations, thus conforming to the following equation: 



When the graphic controller 107 transmits 640 x 1024 pieces of information, two pixels serve as one display unit. 
Each display unit has four sub-pixels of different areas, whereas each display unit of the conventional example, com- 
parison example 2, has two sub-pixels of the same area. Table 6 shows displayed colors of this embodiment and the 
conventional example. 

35 As apparent from Table 6, the conventional example is capable of displaying 9 gradations, while this embodiment 

is capable of displaying 16 gradations, which conform to the following equation: 

2 4 = 16 

40 

(Embodiment 3 and Comparison Example 3) 

A description will now be given of the third embodiment of this invention, in which the area of one pixel is made 
different from that of an adjacent pixel. This makes the area of one sub-pixel different from that of another. It is thus 
45 possible to display more gradations than in the conventional display apparatus. 

Fig. 9 is a schematic view of the third embodiment of this invention. It is the same as the first embodiment except 
for a liquid crystal display device 901. 

Fig. 10 is an enlarged view of the liquid crystal display device 901 . In Fig. 10, numeral 911 denotes a pixel, serving 
as a minimum display unit, formed where the scan electrode 201 intersects with the information electrode 202. The 
50 pixel 911 is a sub-pixel serving as a minimum lighting unit. In this embodiment, odd-numbered pixels along the scan 
electrode 201 have 90% area with respect to even-numbered pixels. Odd-numbered pixels along the information elec- 
trode 202 have 80% area with respect to even-numbered pixels. In other words, the areas of four adjacent pixels are 
divided in a ratio of 100:90:80:72. 

Fig. 11 is a partial sectional view of the liquid crystal display device 901 . It is substantially the same as that of the 
55 second embodiment. 

When the graphic controller 107 transmits 1 280 x 1024 pieces of information, each pixel displays only binary values 
black and white in the same manner as in comparison example 3, conventional example, in which all pixels have the 
same area. 
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When the graphic controller 107 transmits 640 x 512 pieces of information, four pixels serve as one display unit 
having four sub-pixels of different areas. The display unit of the comparison example 3, conventional example, has 
four sub-pixels of the same area. Table 7 shows displayed colors of this embodiment and the conventional example, 
where a, b, c and d in Table 7 correspond to sub-pixels a, b, c and d shown in Fig. 10. 

As seen from Table 7, the conventional example is capable of displaying 5 gradations, whereas this embodiment 
is capable of displaying 16 gradations, which conform to the following equation: 



2 2 = 16 



10 



As has been described above, the area of one sub-pixel in one pixel is different from that of another sub-pixel in 
an adjacent pixel. Therefore, this invention is capable of displaying more colors and gradations than the conventional 
display apparatus when a single piece of information is displayed using a plurality of pixels. 
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EMBODIMENT 1 (ONE PIECE OF INFORMATION FOR ONE PIXEL) 
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Table 2 
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COLOR 


COMPARISON EXAMPLE 1 

(ONE PIECE OF INFORMATION FOR ONE PIXEL) 
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Table 3 
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Table 3 (continued) 
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Table 4 
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Claims 



45 1 . A colour display apparatus comprising an array of rows and columns of pixel display areas disposed adjacent one 
another, and an array of scanning and signal electrodes for addressing said pixel display areas, each pixel display 
area defining a minimum display unit of the colour display apparatus and comprising a red display area, a green 
display area and a blue display area, and wherein each colour display area is individually addressable by a scanning 
electrode and a signal electrode to enable different colours to be displayed by each pixel display area in accordance 

so with signals supplied by the associated scanning and signal electrodes, characterised in that the same scanning 

electrode is used in the addressing of each colour display area of a given pixel display area; in that corresponding 
colour display areas of adjacent pixel display areas have different areas; and in that means is provided for con- 
trolling the operation of the colour display apparatus so that, in at least one mode of operation, adjacent pixel 
display areas are combined to form a single display unit thereby increasing the possible numbe r of colours capable 

55 of being displayed by the single display unit. 

2. A colour display apparatus according to claim 1 , wherein adjacent pixel display areas have different areas. 
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3. A colour display apparatus according to claim 1 or 2, wherein a ratio at which one pixel display area is divided into 
colour display areas is different from a ratio at which the adjacent pixel display area is divided into colour display 
areas. 

5 4. A colour display apparatus according to claim 1 , 2 or 3, wherein the ratios of areas of said colour display areas in 
odd and even rows of pixel display areas are different. 

5. A colour display apparatus according to any one of the preceding claims, wherein a liquid crystal is interposed 
between the scanning and signal electrodes. 

w 

6. A colour display apparatus according to claim 5, wherein the liquid crystal is a ferroelectric liquid crystal. 

7. A display apparatus according to any one of the preceding claims, wherein said adjacent pixel display areas are 
arranged in one of said rows. 

15 

8. A method of operating a colour display apparatus comprising an array of rows and columns of pixel display areas 
disposed adjacent one another, and an array of scanning and signal electrodes for addressing said pixel display 
areas, each pixel display area defining a minimum display unit of the colour display and comprising a red display 
area, a green display area and a blue display area, and wherein each colour pixel area is individually addressable 

20 by a scanning electrode and a signal electrode to enable different colours to be displayed by each pixel display 

area in accordance with signals supplied by the associated scanning and signal electrodes and corresponding 
colour display areas of adjacent pixel display areas having different areas, which method comprises the steps of 
using the same scanning electrode to address each colour display area of a given pixel display area and controlling 
the supply of signals to the scanning and signal electrodes so that, in at least one mode of operation, adjacent 

25 pixel display areas are combined to form a single display unit thereby increasing the possible number of colours 

capable of being displayed by the single display unit. 



Patentanspruche 

30 

1 . Farbanzeigevorrichtung mit einer Anordnung von Zeilen und Spalten nebeneinander angeordneter Bildpunktan- 
zeigebereiche, und einer Anordnung von Abtast- und Signalelektroden zum Adressieren der Bildpunktanzeigebe- 
reiche, wobei jeder Bildpunktanzeigebereich eine minimale Anzeigeeinheit der Farbanzeigevorrichtung definiert 
und einen roten Anzeigebereich, einen grunen Anzeigebereich und einen blauen Anzeigebereich aufweist, und 

35 wobei jeder Farbanzeigebereich durch eine Abtastelektrode und eine Signalelektrode individuell adressierbar ist, 

urn ein Anzeigen verschiedener Farben durch jeden Bildpunktanzeigebereich in Obereinstimmung mit durch die 
zugehdrigen Abtast- und Signalelektroden zugefuhrten Signalen zu ermoglichen, 
dadurch gekennzeichnet, daft 

bei der Adressierung eines jeden Farbanzeigebereichs eines gegebenen Bildpunktanzeigebereichs die gleiche 
40 Abtastelektrode verwendet wird; da3 entsprechende Farbanzeigebereiche benachbarter Bildpunktanzeigeberei- 

che unterschiedliche Flachen aufweisen; und daB eine Einrichtung vorgesehen ist zum Steuem des Betriebs der 
Farbanzeigevorrichtung in der Weise, daG, in zumindest einer Betriebsart, benachbarte Biidpunktanzeigebereiche 
zum Bilden einer einzelnen Anzeigeeinheit zusammengefaBt werden, urn dadurch die mogliche Zahl von mittels 
der einzelnen Anzeigeeinheit anzeigbaren Farben zu erhohen. 

45 

2. Farbanzeigevorrichtung nach Anspruch 1 , wobei benachbarte Biidpunktanzeigebereiche unterschiedliche Flachen 
aufweisen. 

3. Farbanzeigevorrichtung nach Anspruch 1 oder 2, wobei ein Verhaltnis, in dem ein Bildpunktanzeigebereich in 
50 Farbanzeigebereiche aufgeteilt wird von einem Verhaltnis abweicht, in dem der benachbarte Bildpunktanzeigebe- 
reich in Farbanzeigebereiche aufgeteilt wird. 

4. Farbanzeigevorrichtung nach Anspruch 1 , 2 Oder 3, wobei die Verhaltnisse der Flachen der Farbanzeigebereiche 
in ungeradzahligen und geradzahligen Zeilen der Biidpunktanzeigebereiche unterschiedlich sind. 

55 

5. Farbanzeigevorrichtung nach einem der vorgenannten Anspruche, wobei ein Flussigkristall zwischen den Abtast- 
und Signal-elektroden angeordnet ist. 
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6. Farbanzeigevorrichtung nach Anspruch 5, wobei das Flussigkristall ein ferroelektrisches Flussigkristall ist. 

7. Anzeigevorrichtung nach einem der vorgenannten Anspruche, wobei die benachbarten Bildpunktanzeigebereiche 
in einer der Zeilen angeordnet sind. 

5 

8. Verfahren zum Betreiben einer Farbanzeigevorrichtung mit einer Anordnung von Zeilen und Spalten nebeneinan- 
der angeordneter Bildpunktanzeigebereiche, und einer Anordnung von Abtast- und Signalelektroden zum Adres- 
sieren der Bildpunktanzeigebereiche, wobei jeder Bildpunktanzeigebereich eine minimale Anzeigeeinheit der Far- 
banzeige definiert und einen roten Anzeigebereich, einen grOnen Anzeigebereich und einen blauen Anzeigebe- 

io reich aufweist, und wobei jeder Farbanzeigebereich durch eine Abtastelektrode und eine Signalelektrode indivi- 

duell adressierbar ist, um ein Anzeigen verschiedener Farben durch jeden Bildpunktanzeigebereich in Uberein- 
stimmung mit durch die zugehorigen Abtast- und Signalelektroden zugefOhrten Signalen und entsprechenden 
Farbanzeigebereichen benachbarter Bildpunkt-anzeigebereiche unterschiedlicher Flachen zu ermoglichen, wobei 
das Verlahren die Schritte umfaBt des Verwendens der gleichen Abtastelektrode zum Adressierung eines jeden 

is Farbanzeigebereichs eines gegebenen Bildpunktanzeigebereichs und des Steuerns des Zufuhrens von Signalen 

zu den Abtast- und Signalelektroden in der Weise, daB, in zumindest einer Betriebsart, benachbarte Bildpunktan- 
zeigebereiche zum Bilden einer einzelnen Anzeigeeinheit zusammengefaGt werden, um dadurch die mogliche 
Zahl von mittels der einzelnen Anzeigeeinheit anzeigbaren Farben zu erhdhen. 

20 

Revendicatlons 

1. Appareil d'affichage en couleurs comprenant un reseau de rangees et colonnes de zones d'affichage de pixel 
disposers adjacentes les unes aux autres, et un reseau d'electrodes de balayage et de signal pour I'adressage 

25 desdites zones d'affichage de pixel, chaque zone d'affichage de pixel definissant une unite d'affichage minimum 

de I'appareil d'affichage en couleurs et comprenant une zone d'affichage rouge, une zone d'affichage verte et une 
zone d'affichage bleue, et dans lequel chaque zone d'affichage en couleurs peut etre adress6e individuellement 
par une electrode de balayage et une electrode de signal pour permettre a difterentes couleurs d'etre affich6es 
par chaque zone d'affichage de pixel en fonction de signaux appliques par les 6lectrodes associees de balayage 

30 et de signal, caracteris6 en ce que la meme electrode de balayage est utilisee pour I'adressage de chaque zone 

d'affichage en couleurs d'une zone donnee d'affichage de pixel ; en ce que des zones correspondantes d'affichage 
en couleurs de zones adjacentes d'affichage de pixel comportent des zones difterentes ; et en ce qu'un moyen 
est utilise pour commander le fonctionnement de I'appareil d'affichage en couleurs de telle sorte qu'au moins dans 
un mode de fonctionnement, des zones adjacentes d'affichage de pixel sont combinees pour former une seule 

35 unite d'affichage afin d'accroitre le nombre possible de couleurs capables d'etre affichees par la seule unite d'af- 

fichage. 

2. Appareil d'affichage en couleurs selon la revendication 1, dans lequel des zones adjacentes d'affichage de pixel 
comportent differentes zones. 

40 

3. Appareil d'affichage en couleurs selon la revendication 1 ou 2, dans lequel le rapport selon lequel une zone d'af- 
fichage de pixel est divisee en zones d'affichage en couleurs est different du rapport selon lequel la zone adjacente 
d'affichage de pixel est divisee en zones d'affichage en couleurs. 

45 4. Appareil d'affichage en couleurs selon la revendication 1 , 2 ou 3, dans lequel les rapports de zones desdites zones 
d'affichage en couleurs dans des rangees impaires et paires de zones d'affichage de pixel, sont differents. 

5. Appareil d'affichage en couleurs selon I'une quelconque des revendications precedentes, dans lequel un cristal 
liquide est interpose entre les electrodes de balayage et de signal. 

50 

6. Appareil d'affichage en couleurs selon la revendication 5, dans lequel le cristal liquide est un cristal liquide ferro- 
electrique. 

7. Appareil d'affichage selon Tune quelconque des revendications precedentes, dans lequel lesdites zones adjacen- 
55 tes d'affichage de pixel sont disposers dans I'une desdites rangees. 

8. Proc6de de fonctionnement cTun appareil d'affichage en couleurs comprenant un reseau de rangees et colonnes 
de zones d'affichage de pixel disposers adjacentes les unes aux autres, et un reseau d'electrodes de balayage 
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et de signal pour I'adressage desdites zones d'affichage de pixel, chaque zone d'affichage de pixel d6finissant 
une unite d'affichage minimum de I'affichage en couleurs et comprenant une zone d'affichage rouge, une zone 
d'affichage verte et une zone d'affichage bleue, et dans lequel chaque zone de pixel en couleurs peut etre adressee 
individuellement par une electrode de balayage et une electrode de signal pour permettre a differentes couleurs 

s d'etre afficrtees par chaque zone d'affichage de pixel en fonction de signaux appliques par les electrodes associees 

de balayage et de signal et des zones correspondantes d'affichage en couleurs de zones adjacentes d'affichage 
de pixel ayant differentes zones, ce procede comprenant les Stapes d'utilisation de la meme electrode de balayage 
pour adresser chaque zone d'affichage en couleurs d'une zone donnee d'affichage de pixel et de commande de 
I'applicatbn de signaux aux electrodes de balayage et de signal de telle sorte que dans au moins un mode de 

io fonctionnement, des zones adjacentes d'affichage de pixel sont combinees pour former une seule unite d'affichage 

afin d'accrottre le nombre de couleurs capables d'etre affichSes par la seule unite d'affichage. 
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